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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 110-114 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sofield et al. (US 2002/0072127) (hereinafter "Sofield") in view 
of Ellerbrock et al. (US 6,204,920) (hereinafter "Ellerbrock") and Wohlstadter et 
al. (US 6,066,448) (hereinafter "Wohlstadter"). 

As to claim 110, Sofield teaches an array of micro-cantilever structures 
(i.e., an assembly comprising an array of microsensors). Element (14) is 
equivalent to the claimed cantilever beam, and elements (13 and 15) together 
are equivalent to the claimed reflective paddle portion, wherein the reflective 
paddle portion includes a strengthening ridge (15) which prevents the paddle 
portion from bending. Each micro-cantilever structure is immersed in a respective 
vessel of liquid (i.e., individual fluid cell for each of the microsensors), and each 
vessel comprising both silicon wafer and a glass bottom surface (i.e., a silicon 
portion and a glass portion forming the individual fluid cell). See pages 1-2, 
paragraphs 0010 and 0022; and Figure 3. Sofield also teaches that each micro- 
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cantilever structure has a coating of receptor molecules thereon for identifying 
specific ligands in a sample solution (i.e., functionalized to deflect when exposed 
to target molecules). See page 1 , paragraphs 0003 and 0004. Sofield further 
teaches a laser diode (i.e., optical beam source) and a quadrant photodiode (i.e., 
optical detector). See page 2, paragraph 0021 and Figure 2. Sofield teaches a 
cross strip (15) that is equivalent to the claimed ridge since it prevents the 
reflective paddle portion (14) from bending. See page 2, paragraph 0019 and 
Figure 1. 

However, Sofield fails to teach that the optical beam source is a single 
optical beam source configured to simultaneously direct an optical beam onto 
each of the microsensors in the array of microsensors and that the optical 
detector is an optical detector array configured to simultaneously detect the 
position of each of the microsensors. 

Ellerbrock teaches a single light source that is multiplexed, in order to 
address multiple sensors while reducing cost of the system with just one light. 
See column 2, lines 19-31 ; column 4, lines 45-67; and Figure 2. In addition, 
Ellerbrock teaches that the light source can emit laser light. See column 5, lines 
38-42. 

Wohlstadter teaches a CCD array in order to detect and spatially resolve 
simultaneous emissions of emitted light. See column 25, lines 38-46. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the laser diode of Sofield with a single light source that is 
multiplexed, as taught by Ellerbrock, in order to address multiple sensors while 
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reducing cost of the system with just one light source. The advantage of 
producing an optical system for simultaneously emitting a plurality of light beams 
without requiring multiple light sources provides the motivation to combine the 
single light source of Ellerbrock with the apparatus of Sofield. In addition, one of 
ordinary skill in the art at the time of the invention would have had reasonable 
expectation of success in including the single light source in the apparatus of 
Sofield, since Sofield teaches laser light sources, and the single light source of 
Ellerbrock is also a laser light source. 

It would have also been obvious to one of ordinary skill in the art at the 
time of the invention to modify the optical detector of Sofield with the CCD array 
of Wohlstadter, In order to detect and spatially resolve simultaneous emssions of 
emitted light. The ability to simultaneously detect signals from a plurality of 
regions improves the efficiency of multiplexed assays, thereby providing the 
motivation to combine the teachings of Sofield and Wohlstadter. One of ordinary 
skill in the art at the time of the invention would have also had a reasonable 
expectation of success in combining the teachings of Sofield and Wohlstadter 
since Sofield teaches light detection and the CCD array of Wohlstadter is one 
type of sensor that can detect light. 

Moreover, Applicant has now amended the claims to recite that the optical 
beam source is configured to simultaneously direct an optical beam onto the 
reflective paddle portion, and that the optical detector array is configured to 
simultaneously detect the position of the reflective paddle portion. 
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It is noted that Sofield et al. disclose that the micro-cantilever (10) is 
generally V-shaped, comprising two converging strips (13 and 14), which are 
integral with a transverse cross strip (15). The top surface of the micro-cantilever 
(1) is coated with chromium and gold to improve its optical reflectivity. The gold 
on strip (13) is then coated with a monolayer and biotin is then bonded to this 
monolayer. See paragraph 0019. A coating of receptor molecules is applied to 
just strip (13) and not strip (14). Biotin acts as a selective receptor avidin. See 
paragraph 0020. Any deflection or twisting of the micro-cantilever (10) is detected 
optically, by focusing a light beam from a laser diode (16) onto the cross strip 
(15), and detecting the reflection with a quadrant photodiode (18). The light 
intensities detected by the four segments of the photodiode (19) may be used to 
determine the deflection of the cross strip (1 5). If the micro-cantilever (1 0) is 
exposed to a solution of avidin, which binds to the biotin, this changes the 
surface stress of the strip (13), causing the micro-cantilever 10 to twist, so 
changing the inclination of the cross strip (15). See paragraph 0021. 

Thus, Sofield et al. disclose focusing the light beam onto the cross strip 
(14) and detecting the reflection. However, it is disclosed that it is the micro- 
cantilever (10) that deflects or twists, and thus the skilled artisan would have 
recognized that the detection of reflection can be more than just on the cross 
strip (1 5). For example, any part or parts of the cantilever that deflects or twists 
can be detected for a determination of the binding. The skilled artisan would have 
recognized that the binding of molecules on strip (13) will cause relative 
movement of strip (13) with respect to the other elements of the micro-cantilever, 
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and thus cause deflection or twisting of the micro-cantilever, as disclosed by 
Sofield et al. Thus, it would have been obvious to the skilled artisan that 
providing a light source that focuses light on for example strip (13) and cross strip 
(15), and providing a detector that detects the position of the strip (13) and cross 
strip (15) (both of which are equivalent to Applicant's claimed reflective paddle 
portion) would allow for detection of this movement, and thus is another means 
for detecting the deflection or twisting of the micro-cantilever for detection of 
binding. 

As to claim 1 1 1 , the reflective paddle portion is flat (see figure 1 and 3). 

As to claims 112-114, one flat side of element (1 3) (equivalent to the 
claimed reflective paddle) is considered to be the top portion of the reflective 
paddle and the other flat side is equivalent to the bottom portion of the reflective 
paddle. The cross strip (15) (equivalent to the claimed ridge) is thus "on" or 
"running around at least" a bottom and top portion of element (13) (reflective 
paddle). 



Claims 64-74, 77- 80, 82-89, 92-102, 105-107 and 109 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Sofield et al. (US 2002/0072127) 
(hereinafter "Sofield") in view of Ellerbrock et al. (US 6,204,920) (hereinafter 
"Ellerbrock") and Wohlstadter et al. (US 6,066,448) (hereinafter "Wohlstadter"), 
and further in view of Pfost (6,485,690). 



Application/Control Number: 1 0/71 5,01 7 Page 7 

Art Unit: 1641 

As to claims 64 -68, 70, 71, 78, 92-100, 105, 106, Sofield teaches an array 
of micro-cantilever structures (13, 14 and 15) (i.e., an assembly comprising an 
array of microsensors; elements (13 and 15) are equivalent to the claimed 
reflective, flat paddle. Each micro-cantilever structure is immersed in a respective 
vessel of liquid (i.e., individual fluid cell for each of the microsensors), and each 
vessel comprising both silicon wafer and a glass bottom surface (i.e., a silicon 
portion and a glass portion forming the individual fluid cell). See pages 1-2, 
paragraphs 0010 and 0022; and Figure 3. Sofield also teaches that each micro- 
cantilever structure has a coating of receptor molecules thereon for identifying 
specific ligands in a sample solution (i.e., functionalized to deflect when exposed 
to target molecules). See page 1 , paragraph s0003 and 0004. Sofield further 
teaches a laser diode (i.e., optical beam source) and a quadrant photodiode (i.e., 
optical detector). See page 2, paragraph 0021 and Figure 2. 

However, Sofield fails to teach that the optical beam source is a single 
optical beam source configured to simultaneously direct an optical beam onto 
each of the microsensors in the array of microsensors and that the optical 
detector is an optical detector array configured to simultaneously detect the 
position of each of the microsensors. 

Ellerbrock teaches a single light source that is multiplexed, in order to 
address multiple sensors while reducing cost of the system with just one light. 
See column 2, lines 19-31; column 4, lines 45-67; and Figure 2. In addition, 
Ellerbrock teaches that the light source can emit laser light. See column 5, lines 
38-42. 
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Wohlstadter teaches a CCD array in order to detect and spatially resolve 
simultaneous emissions of emitted light. See column 25, lines 38-46. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the laser diode of Sofield with a single light source that is 
multiplexed, as taught by Ellerbrock, in order to address multiple sensors while 
reducing cost of the system with just one light source. The advantage of 
producing an optical system for simultaneously emitting a plurality of light beams 
without requiring multiple light sources provides the motivation to combine the 
single light source of Ellerbrock with the apparatus of Sofield. In addition, one of 
ordinary skill in the art at the time of the invention would have had reasonable 
expectation of success in including the single light source in the apparatus of 
Sofield, since Sofield teaches laser light sources, and the single light source of 
Ellerbrock is also a laser light source. 

It would have also been obvious to one of ordinary skill in the art at the 
time of the invention to modify the optical detector of Sofield with the CCD array 
of Wohlstadter, In order to detect and spatially resolve simultaneous emissions of 
emitted light. The ability to simultaneously detect signals from a plurality of 
regions improves the efficiency of multiplexed assays, thereby providing the 
motivation to combine the teachings of Sofield and Wohlstadter. One of ordinary 
skill in the art at the time of the invention would have also had a reasonable 
expectation of success in combining the teachings of Sofield and Wohlstadter 
since Sofield teaches light detection and the CCD array of Wohlstadter is one 
type of sensor that can detect light. As to claims 73 and 101 , the detector array is 
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configured to simultaneously detect the position of each of the microsensors in 
real time since Wohlstadter teaches that the CCD array detects and spatially 
resolve simultaneous emissions of emitted light. As to claims 74 and 102, 
Wohlstadter teaches that the detector is a CCD array. As to claims 82 and 109, 
in modifying the Sofield invention, the Wohlstadter CCD array has the same 
capability as that claimed by Applicant, i.e., it can detect the position of each of 
the microsensors by detecting movement of beams of light relfected by each of 
the microsensors. 

Also, neither Sofield, Ellerbrock, nor Wohlstadter teach inlets and outlets 
in each well. 

Pfost teaches a control and delivery system that provides fluids and 
reagents to each reaction well, in order to increase the efficiency and quantity of 
tests that can be performed simultaneously. See column 1, lines 22-62; column 
6, line 47 to column 7, line 5; and Figure 9. (9) The system includes a plurality 
of wells 30 which are used to hold the reagents, solid supports, particles, and/or 
other materials in order 

for them to react to create products. Each of the reaction wells 30 has one or 
more entrance channels 32 and one or more exhaust or drain channels 34. See 
column 6, lines 13-21. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the apparatus of Sofield, Ellerbrock and Wohlstadter with 
a control and delivery system that provides fluids and reagents to each reaction 
well, as taught by Pfost, in order to increase the efficiency and quantity of tests 
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that can be performed simultaneously. The benefit of increased efficiency and 
quantity allows a greater number of tests to be performed with automation, which 
provides the motivation to combine the teaching of Pfost with the teachings of 
Sofiled, Ellerbrock, and Wohlstadter. 

One of ordinary skill in the art at the time of the invention would also have 
had a reasonable expectation of success in combining the control and delivery 
system with the micro-cantilever structures, since the structures are capable of 
handling small quantities of fluid and reagents, and the control and delivery 
system is optimized for small quantities of fluid and reagents. Moreover, Pfost 
teaches that the device can be formed from glass, silica, quarts, plastics, 
polymers or the like, upon which reservoirs, channels and reaction cells can be 
formed (col. 6, lines 32-41 .) Pfost also teaches that the device can incorporate 
optical elements for detection (col. 1 1 , lines 41-55.) Thus, the skilled artisan 
would have had reasonable expectation of success in modifying the Solfield 
device according to the teachings of Pfost since the teachings of Pfost are 
compatible with an optical detection system, such as that of Sofield. 

Moreover, Applicant has now amended claims 67 and 95 to recite that the 
optical beam source is configured to simultaneously direct an optical beam onto 
the reflective paddle portion. 

It is noted that Sofield et al. disclose that the micro-cantilever (10) is 
generally V-shaped, comprising two converging strips (13 and 14), which are 
integral with a transverse cross strip (15). The top surface of the micro-cantilever 
(1) is coated with chromium and gold to improve its optical reflectivity. The gold 
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on strip (13) is then coated with a monolayer and biotin is then bonded to this 
monolayer. See paragraph 0019. A coating of receptor molecules is applied to 
just strip (13) and not strip (14). Biotin acts as a selective receptor avidin. See 
paragraph 0020. Any deflection or twisting of the micro-cantilever (10) is detected 
optically, by focusing a light beam from a laser diode (16) onto the cross strip 
(15), and detecting the reflection with a quadrant photodiode (18). The light 
intensities detected by the four segments of the photodiode (19) may be used to 
determine the deflection of the cross strip (1 5). If the micro-cantilever (10) is 
exposed to a solution of avidin, which binds to the biotin, this changes the 
surface stress of the strip (13), causing the micro-cantilever 10 to twist, so 
changing the inclination of the cross strip (15). See paragraph 0021. 

Thus, Sofield et al. disclose focusing the light beam onto the cross strip 

(14) and detecting the reflection. However, it is disclosed that it is the micro- 
cantilever (10) that deflects or twists, and thus the skilled artisan would have 
recognized that the detection of reflection can be more than just on the cross 
strip (1 5). For example, any part or parts of the cantilever that deflects or twists 
can be detected for a determination of the binding. The skilled artisan would have 
recognized that the binding of molecules on strip (13) will cause relative 
movement of strip (13) with respect to the other elements of the micro-cantilever, 
and thus cause deflection or twisting of the micro-cantilever, as disclosed by 
Sofield et al. Thus, it would have been obvious to the skilled artisan that 
providing a light source that focuses light on for example strip (13) and cross strip 

(15) , and providing a detector that detects the position of the strip (13) and cross 
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strip (15) (both of which are equivalent to Applicant's claimed reflective paddle 
portion) would allow for detection of this movement, and thus is another means 
for detecting the deflection or twisting of the micro-cantilever for detection of 
binding. 

In regards to claims 69, 85-87 and 97, Sofield teaches a cross strip (15) 
that is equivalent to the claimed ridge since it prevents element (14), which is 
equivalent to the reflective paddle portion from bending. See page 2, paragraph 
001 9 and Figure 1 . The cross strip (1 5) (equivalent to the claimed ridge) is thus 
"on" or "running around at least" a bottom and top portion of element (14) 
(reflective paddle). 

In regards to claims 72, 83 and 100, Ellerbrock teaches a coupler array 
210 with parallel beams 212. See column 5, lines 43-50 and Figure 2. 

In regards to claims 77 and 105, Wohlstadter teaches a different binding 
agent at each discrete binding domain, in order to perform a multiplexed assay. 
See column 5, lines 2-4. 

In regards to claims 79 and 106, Sofield teaches that the light source can 
come from underneath the glass bottom See page 2, paragraph 0022 and Figure 
3. 

In regards to claims 80 and 107, since an array with individualized fluid 
cells is involved, there necessarily needs to be a system to dispense fluid into the 
cells with the ability to control the amount. 

In regards to claim 84, Sofield teaches that beam 28 hitting the bottom 
surface of the glass substrate at regions where micro-cantilevers are located will 
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be transmitted through, hitting the regions where the silicon layer is on top of the 
glass substrate will cause the beam to reflect. 

In regards to claim 89, Sofield teaches that the micro-cantilevers can be 
made of silicon nitride. See page 1 , paragraph 0006. 

As to claims 88 and 90-91 , Sofield, Ellerbrock and wohlstadter do not 
teach that the glass portion is polydimethylsiloxane (claim 88) and that the fluid 
cell has an inlet and an outlet and at least one channel having a through hole 
formed in the silicon portion of the assembly (claims 90-91). Pfost teaches 
polydimethylsiloxane as a substrate layer, in order to provide a material that is 
moldable and compatible with the types of samples and reagent fluids used for 
biological assays. See column 16, lines 25-33. It would have been obvious to 
one of ordinary skill in the art at the time of the invention to replace the glass 
substrate of Sofield, Ellerbrock Wohsltadter with polydimethylsiloxane, as taught 
by Pfost, in order to provide a material that is moldable and compatible with the 
types of samples and reagent fluids used for biological assays. By having both 
beneficial characteristics of being moldable and biocompatible provides the 
motivation to combine the teaching of Pfost with the teachings of Sofiled, 
Ellerbrock and Wohlstadter. One of ordinary skill in the art at the time of the 
invention would also have had a reasonable expectation of success in combining 
PDMS with the apparatus of Sofield, Ellerbrock and Wohlstadter, since the 
apparatus bottom is glass, and PDMS is one type of glass material. 

As to claim 92, the inlet as discussed above with regard to claim 64 is 
equivalent to the claimed through hole forfunctionalization of the individual fluid 
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reservoirs and the outlet as discussed above is equivalent to the claimed channel 
for introducing a fluid sample into the individual reservoirs. 



Claims 75 and 103 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sofield et al. (US 2002/0072127) in view of Ellerbrock et al. 
(US 6,204,920) and Wohlstadter et al. (US 6,066,448), and Pfost (6,485,690), as 
applied to claim 64 above, and further in view of Quate et al. (US 6,203,983) 
(hereinafter "Quate"). 

Sofield, Ellerbrock, Wohlstadter and Pfost have been disclosed above, but 
fail to teach that the optical detector array is a CMOS array. 

Quate teaches a CMOS microelectric processing system, in order to easily 
integrate with silicon-based micromechanical devices such as cantilievers and to 
produce seamless sensors at low cost and integrate them directly into 
computers. See column 2, lines 11-23. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the system of Sofield, Ellerbrock and Wohlstadter with a 
CMOS microelectric processing system, as taught by Quate, because the CMOS 
detectors are low cost, can be easily integrated into computers, and can be 
utilized with silicon-based cantilevers. The ease of use and economic incentive 
provide the motivation to combine the teaching of Quate with the teachings of 
Sofield, Ellerbrock and Wohlstadter. In addition, one of ordinary skill in the art at 
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the time of the invention would have had reasonable expectation of success in 
including a CMOS system with a micro-cantilever structure array since the 
CMOS system can be integrated with silicon-based cantilevers and the micro- 
cantilever structures are silicon-based. 



Claims 76, 81, 104 and 108 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sofield et al. (US 2002/0072127) in view of Ellerbrock et al. 
(US 6,204,920) and Wohlstadter et al. (US 6,066,448), and Pfost (6,485,690), as 
applied to claim 64 above, and further in view of Lee et al. (US 5,807,758) 
(hereinafter "Lee"). 

The teachings of Sofield, Ellerbrock, Wohlstadter and Pfost are disclosed 
above, but fail to teach that at least one microsensor that is not functionalized to 
deflect when exposed to the target molecules. 

Lee teaches a reference cantilever 82 in proximity to a modified cantilever 
12, in order to eliminate sources of noise, including non-specific binding. See 
column 8, lines 44-64 and Figure 8. 

It would have been obvious to one of ordinary skill in the art at the time of 
the invention to modify the micro-cantilever structures of Sofield, Ellerbrock, 
Wohlstadter and Pfost by placing a reference cantilever in proximity to a modified 
cantilver, as taught by Lee, in order to eliminate sources of noise, including non- 
specific binding. This allows a clearer detection of sample binding on the 
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functionalized micro-cantilevers, thereby providing motivation to combine the 
teachings of Lee with the teachings of Sofield, Ellerbrock, Wohlstadter and Pfost. 

In regards to claims 81 and 108, Lee teaches that the cantilever can be 
detected using an interferometer. See column 8, lines 31-40. 



Response to Arguments 

Applicant's arguments filed December 2, 2008 have been fully considered 
but they are not persuasive. 

Applicant has amended claims 110 and 67 and 95 to include a recitation 
that the optical beam source is configured to simultaneously direct an optical 
beam onto the reflective paddle portion, and has amended claim 1 10 to also 
include that the optical detector array is configured to simultaneously detect the 
position of the reflective paddle portion. However, these amendments do not 
patentably distinguish from the prior art, as discussed above, in the amended 
grounds for rejection, as necessitated by the amendments to the claims. 

Applicant also argues that there is no reason why a person of ordinary skill 
in the art would have combined the prior art elements in the manner claimed, 
since Soflied does not show that one of ordinary skill in the art would have had 
some apparaent reason to modify the apparatus of Sofield to provide a fluid cell 
having an inlet and outlet, or channel and through hole, which is compatible with 
an optical beam source configured to simultaneously direct an optical beam onto 
each of the mcirosensors in the array of mcirosensors, and an optical detector 
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array configured to simultaneously detect the position of each of the 
microsensors. These arguments are not persuasive as the reasons for combining 
the teachings and the modifications of the Sofield device are taught in the 
secondary references, as described in detail in the grounds for rejection. 



Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to ANN Y. LAM whose telephone number is 
(571)272-0822. The examiner can normally be reached on Mon.-Fri. 10-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mark Shibuya can be reached on 571-272-0806. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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